Lack of evidence of monomer/misfolded superoxide dismutase-1 in sporadic amyotrophic lateral sclerosis.
In familial amyotrophic lateral sclerosis (fALS) harboring superoxide dismutase (SOD1) mutations (fALS1), SOD1 toxicity has been linked to its propensity to misfold and aggregate. It has recently been proposed that misfolded SOD1 may be causative of all types of ALS, including sporadic cases (sALS). In the present study, we have used a specific antibody to test for the presence of monomer/misfolded SOD1 in sALS. Sections from lumbar spinal cords of 5 fALS1 cases, 13 sALS cases, and 1 non-SOD1 fALS case were labeled immunocytochemically using SOD1-exposed-dimer-interface (SEDI) antibody, which we have previously validated as being specific for pathological monomer/misfolded forms of SOD1. Monomer/misfolded SOD1 was detected with SEDI antibody in all 5 of the fALS1 cases, localizing predominantly to hyaline conglomerate inclusions, a specific pathological feature of fALS1. In contrast, monomer/misfolded SOD1 was not detected in any of the 13 sALS cases or in the non-SOD1 fALS cases. These results were confirmed by immunoprecipitation. Although SEDI antibody does not necessarily label all misfolded forms of SOD1, these findings show a distinct difference between fALS1 and sALS, and do not support that monomer/misfolded SOD1 is a common disease entity linking all types of ALS. This is important to our understanding of ALS disease pathogenesis and to considerations of the applicability of using therapeutics that target misfolded SOD1 to non-SOD1-related cases. Ann Neurol 2009;66:75-80.